Bias of estimates of the number needed to treat.
There are several commonly used measures of association between treatment and control event rates in the population (piT and piC, respectively). One such measure, the number needed to treat (NNT) indicates the number of patients, on average, who must be treated in order to prevent one additional adverse event, and is equal to 1/(piC - piT). Because the population values piC and piT are unknown, the sample proportions (rates) pC and pT are used as estimates. The precision of a sample-based estimator is usually exhibited in terms of confidence intervals. However, the accuracy of the estimator (i.e., its bias) is often ignored. The purpose of the present study is to examine the degree of bias. Using exact calculations based on the binomial theorem, we determined the bias of an estimate of NNT conditional on pC not equal pT, and the bias of an adjusted estimator of the NNT for various sample sizes (n= 10, 20, 30, 40, 50, 100) and population parameters (0.01 < or = piC < or = 0.9; 0.01 < or = piC - piT < or = 0.8). The magnitude and non-monotonic nature of the bias are due to the NNT scale. The bias of the adjusted estimator can be approximated for some studies using the tabular results in this analysis.